Dimethylarsinic acid modulates the aryl hydrocarbon receptor-regulated genes in C57BL/6 mice: in vivo study.
1. Dimethylarsinic acid (DMA(V)) is the major metabolite of inorganic arsenic in human body. Thus we investigated the effect of DMA(V) on the alteration of phase I (typified by Cyp1a) and phase II (typified by Nqo1) AhR-regulated genes in vivo. C57BL/6 mice received DMA(V) (13.3 mg/kg, i.p.) with or without TCDD (15 μg/kg, i.p.), thereafter the liver, lung, and kidney were harvested at 6 and 24 h post-treatment. 2. Results demonstrated that DMA(V) has no significant effect on Cyp1a mRNA and protein expression or catalytic activity in the liver. On the other hand, DMA(V) significantly potentiated the TCDD-mediated induction of Cyp1a mRNA and protein expression, with a subsequent potentiation of catalytic activity in the lung. Moreover, DMA(V) significantly inhibited the TCDD-mediated induction of Cyp1a mRNA and protein expression with subsequent inhibition of catalytic activity in the kidney. 3. Regarding to phase II AhR-regulated genes, DMA(V) has no significant effect on Nqo1 mRNA and protein expression, or activity neither in the liver, lung, or kidney. 4. In conclusion, the present work demonstrates for the first time that DMA(V) modulates AhR-regulated genes in a tissue- and enzyme-specific manner. This modulation may play a crucial role in arsenic-induced toxicity and carcinogenicity.